Purpose: Closed head injuries are more common than penetrating head injuries in our clinical practices. Penetrating head injuries can be happened in industrial accidents, car accidents, fall accidents or criminal activities, also they can be occurred in self-inflicted injuries. We reported a case of self-inflicted penetrating head injury to highlight the importance of suicide precaution and review the principle of management of penetrating head injury. Methods and Results: A 58 year-old woman, who has hypertension and major depression, attempted suicide by inserting a ball-pen into her brain through the right temple in the psychiatric ward. CT of brain showed a foreign body penetrating through the right sphenoid ridge to intracranial right frontal-temporal junction, right parasella and suprasella cistern to interpeduncular cistern and acute subarachnoid hemorrhage in the basal cistern and right sylvian fissure. She underwent an emergent neurosurgical procedure to remove the ball-pen, to evacuate the intracranial hematoma and to repair the lacerated dura. She recovered gradually and was clear after surgery, but a right oculomotor palsy and very mild left hemiparesis were left. Discussion: We learn a lesson from this patient, even a ball-pen can become a weapon in the hands of depression patients. All clinicians should be aware of the psychological condition of each patient and suicide precaution should be kept in mind in clinical practice.
Introduction
Self-inflicted injuries among psychiatric patients are not uncommon. Ball-pen is a very common stationery, however, it can become a murderous tool. We report a rare case of a 58-year-old woman who committed suicide by inserting a ball-pen into her brain through the right sphenoid ridge of skull and got a severe penetrating brain injury. To our knowledge, there were only 3 reports of self-introducing a ball-pen intracranially written in the English literatures [1] [2] [3] . All of these three patients had history of psychiatric diseases and they passed the ballpen into the brain either through the paranasal sinus or orbit which are thin bones. In contrast, our patient introduced the ball-pen intracranially through the sphenoid ridge which is very thick and strong.
Case Report
A 58-year-old woman with hypertension and depression admitted to our psychiatric ward. During the hospital stay, on one day, after the lunch, she got a ball-pen from another patient and inserted it into her brain through her right temple in a toilet. Because she stayed in the toilet for a long time, so the nursing staff opened the toilet door and found her sitting on the floor with a ball-pen penetrating into her right side of head almost in 2/3 of the whole length (Figure 1) . She was unconscious with anisocoric pupils, besides the open wound on her head, multiple shallow wounds were found on her neck, her right palm and her left wrist. After resuscitation, a brain com- puted tomography (CT) scan was done showing a foreign body penetrating through the right sphenoid ridge to intracranial right fronto-temporal junction, right parasella and suprasella cistern, even deep to interpeduncular cistern and acute subarachnoid hemorrhage in the basal cistern and right sylvian fissure without the right orbital injury (Figure 2) .
Under general anesthesia, she underwent an emergent right pterional craniotomy with the removal of the ballpen following the original entrance trajectory, evacuation of the traumatic subarachnoid hematoma, repairing of the lacerated dura and wound debridement. Broad-spectrum antibiotics was administered for a prolonged period to prevent meningitis and brain abscess formation. After surgery, she recovered gradually and regained her consciousness; she proved that the injury was self-inflicted. Her post-operative course was uneventful. Rehabilitation program was arranged after her surgical condition was stable, and psychiatric physicians kept on treatment to her depression. At discharge, she had right oculomotor palsy and very mild left hemiparesis which probably due to direct trauma to her right oculomotor nerve and her right cerebral peduncle as the ball-pen passing. The muscle power of her left upper and left lower limbs was grade 5-. Her post-operative brain CT showed neither intracranial hematoma nor brain abscess.
Discussion
Cranial penetrating injuries due to foreign bodies other than bullets are not frequent. These injuries can be happened in industrial accidents, car accidents, fall accidents or criminal activities [4, 5] . From literatures, some of these injuries occurred in psychiatric patients attempting suicide and the causative objects described in the clinical reports include nail, pencil, ball-pen, toothbrush, harpoon, spectacle arm, screw, ice pick, chopsticks, metallic wires, sewing needles [1] [2] [3] [4] [6] [7] [8] [9] . To date, there are only 3 English literatures reporting self-inflicted penetrating brain injury with a ball-pen; in all of these reports, the ballpens got into the brain either passing through the orbit or the nasal cavity and paranasal sinus which are thin and delicate bones [1] [2] [3] . In our patient, the ball-pen passed through the right sphenoid ridge which was thick and tough implying how large the force she applied to the ball-pen. From this patient, we learn that all objects can be a weapon in the hands of patients with psychiatric disorders. All clinicians should be aware of the psychological condition of each patient and suicide precaution should be kept in mind in clinical practice.
Penetrating brain injury can result with major vascular injury, brain parenchymal damage, CSF leakage, seizures, meningitis and brain abscess formation, causing severe morbidity and even mortality [1, [3] [4] [5] 7] . Brain CT scan is the best tool of evaluation of penetrating brain injuries because it can localize the foreign bodies, reveal fractures, intracranial air and hematoma and the extent of brain damage [4, 5] . Prompt surgical intervention is mandatory to reduce the mortality and complication rate. The goals of surgery are removal of the foreign bodies and bone fragments, debridement of the path, evacuation of hematoma, and repair of vascular or dural damage [2, 4, 5, 7, 9] . All self-inflicted injured patients should have a complete psychiatric evaluation and treatment is necessary when indicated [4, 8] .
Conclusion
Suicide precaution becomes an important issue as the depression patients are increasing. Penetrating head injury need prompt surgical intervention to remove the foreign bodies, hematoma and nonviable brain tissue, to repair the broken dura, to reconstruct the skull base and vascular structures if indicated. Infection control is important in the management of penetrating head injury, therefore, a team including neurosurgeons, infection physicians, psychiatrists, rehabilitation physicians and social workers is needed to manage self-inflicted penetrating head injury patients to improve their outcome.
